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(54) IVIETHOD AND DEVICE i=OR MOUNTING ELECTRONIC COMPONENT ON CIRCUrT BOARD 

(57) When mounting an 10 chip 1 on a circuit board 
4, txjmps 3 are formed on electrodes 2 on the IC chip, 
and the bumps and tiie electrodes of the circuit t)oard 
are aligned in position with each other with interposition 
of an insuiative thermosetting resin 6 having no conduc- 
tive particle between the elecbtxles of the circuit board 
and the bumps. The IC chip is pressed against the cir- 
cuit board with a pressure force of not smaller than 20 gf 
per bump by a heated head 8 so as to perform warp cor- 
rection of the IC chip and the board, while the resin 
interposed between the IC chip and the circuit board is 
hardened to bond the IC chip arxJ the circuit board 
together. 
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Description 

Technical Field 

[0001] The pres rrt invention relates to a method and s 
apparatus for mounting an electronic component on a 
circuit board, i.e. for mounting an electronic conrponent 
such as an IC chqa and a surface acoustic wave (SAW) 
device singly (in the form of a t>are IC in the case of the 
IC chip) on a printed circuit t)oard to be used for an elec- 10 
tronic circuit. 

BackgroufKl Art 

[0002] Nowadays, electronic drcuit boards are is 
errployed in a variety of products, and they are improv- 
ing in performance day by day. The frequencies to be 
used on the circuit boards are also increasing, arxi 
accordingly, the flip-chip mounting that ensures low 
impedance is the appropriate nrK)unting method suitable 20 
for electronic devices that use high frequendes. In 
accordance with an increase in numb^ of portable 
devices, the flip-chip mounting for mounting IC chips in 
the bare chip form, not in the package form, on a circuit 
board is needed. For this reason, the IC chips that are 25 
singly mounted on circuit boards and IC chips nrx>unted 
on electronic devices arxi flat panel display units include 
a certain number of defectives. Besides the above-nten- 
tioned flip-chip conponents. an increasing numt>er of 
components of CSP (Chip Size Package), BGA (Ball 30 
Grid Array), and the like have come to be used. 
[0003] As a conventional method (first prior art exam- 
ple) for bonding an IC chip to the circuit board of an 
electronic device, there is the one disclosed in the Jap- 
anese Examined Patent Publication No. 06-66355 and 35 
so on. This is shown in Rg. 13. As shewn in Rg. 13. 
there is generally known the method for transferring Ag 
paste 74 onto bumps 73 formed on an IC chip 71, con- 
necting the Ag paste 74 to electrodes 75 of a circuit 
board 76. thereafter hardening the Ag paste 74 and 40 
then pouring an encapsulation material 78 in a space 
between the IC chip 71 and the circuit board 76. 
[0004] As a niethod (second prior art exanrple) for 
bonding an IC chip to a Ik^uid crystal display, there is 
g nerally known the semkxxiductor chip connecting 45 
structure that uses an anisotropic conductive film 80 as 
disclosed in the Japanese Examined Patent Putriication 
No. 62-6652 shown in Rgs. 14. In the ^cture, an ani- 
sotropic conductive adhesive layer 81 constructed by 
incorporating conductive particles 82 into an insulative so 
resin 83 is peeled off a separator 85 and coated on a 
sut>strate or a glass plate of a liquid crystal display 84. 
By thernKXX>mpression bonding the IC chip 86, the ani- 
sotropic conductive adhesive layer 81 is interposed 
between the lower surface of the IC chip 86 and the sub- ^ 
strate 84 except for th portions below Au bumps 87. 
[0005] As a third prior art example, there is known the 
method for coating a UV hardening resin on a substrat , 



mounting an IC chip on the substrate arxi applying ultra- 
violet rays to the resin with pressure, thereby hardening 
the resin t>etween the IC chip and the substrat and 
maintaining contact between the two by the shrinkage 
force of the resin. 

[0006] As descnised above, the bonding of an IC chip 
has been performed by die-bonding an IC chip such as 
a flat package onto a lead frame, connecting the elec- 
trodes of the IC chip to the lead frame by wire-bonding, 
fornrung a package by resin rTx>lding. thereafter prirrting 
solder paste on a circuit board, mounting the flat pack- 
age IC on the board, and performing ref low of the paste. 
According to the atxive processing method called SMT 
(Surface Mount Technology), it has been difficult to 
reduce the drcuit board size due to a long process and 
nrujch time consumed for the productfon. For exarrple. 
an IC chip occupies an area atx>ut four times that of the 
IC chip when encapsulated in a flat package, and this 
has been a factor for hindering the reduction in siza 
fpOOTl In contrast to this, the flip chip processing 
method of cfirectly mounting an IC chip in the bare chip 
fonm has come to be more frequently used lately for the 
achievement of a reduction of process and a small-size 
light-weight structure. This flip chip processing method 
has been devefoped with many forms such as stud 
bump bonding (SBB) for executing bunip formation on 
an IC chip, bunrp leveling, Ag • Pd paste transfer, mount- 
ing, inspection, encapsulation with encapsulation resin, 
and inspectfon and X resin bonding for simultaneously 
executing bump formation on an IC chip and UV hard- 
ening resin coating on the board and thereafter execut- 
ing mounting. UV hardening of the resin, and 
inspection. 

[0008] However, each of the methods has had the 
drawback that much time is taken for the hardening of 
the paste for connecting the bumps of the IC chip with 
the electrodes of the board and for the coating and 
hardening of the encapsulation resin, leading to 
degraded productivity It is further required to use 
ceramic or glass for the drcuit board, and this has dis- 
advantageously led to a high cost. According to the 
method for using conductive paste as in the first prior art 
example as a bonding material, the bumps of the IC 
chip have been required to be subjected to leveling so 
as to t>e flattened before use, in order to stabilize the 
transfer nfK>unt 

[0009] For the bonding structure using the anisotropic 
corxiuctive adhesive as in the second prior art example, 
a structure ttiat uses glass as a base material of the cir- 
cuit b>oard is developed. However, it is difficult to uni- 
formly disperse the corxiuctive partides in the 
conductive adhesive, and this has caused shortdrcuit 
due to atMionnal dispa^on of the partides and led to 
the expensiveness of the conductive adhesiva 
[0010] The bonding method using the UV hardening 
resin as in the third prior art example has had th prob- 
lem that the variation in height of the bumps must t>e 
suppressed within ± 1 (^m) and the issue that the 
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method cannot ^ieve connection to a tx>ard having a 
degraded flatness such as a resin board (glass epoxy 
board). The method using solder has been required to 
pour and hard n the encapsulation resin for alleviating 
the difference between thermal expansion and contrac- 5 
tion of the board and the IC chip after th borxiing. This 
resin encapsulation needs two to four hours, and thte 
has led to the issue that the productivity is significantly 
low. 

[0011] In view of the aforementioned conventional 10 
issues, tfie preserrt invention has an ot^ject to provide a 
method and apparatus for nwunting an IC chip on a cir- 
cuit board, intended for bonding the IC chip to the board 
with high productivity and high reliability necessitating 
neither the resin encapsulation process for pouring is 
resin in the space between the IC chip and the board 
after the bonding of the IC chip to the circuit board nor 
the burrp leveling process for adjusting the bump height 
constant 

[0012] Also, in view of the aforementioned conven- 20 
tional issues, the present inverrtion has another object 
to provide a method arxi apparatus for mounting an 
electronic component on a circuit board, intended for 
directly bonding the electronic component on the circuit 
board with high productivity. 25 

Disclosure Of Invention 

[001 3] The preserrt invention is constructed as follows 
to solve the aforementioned issues. 30 
[0014] Accorcfing to a first aspect of the present inven- 
tion, there is provided an electronic component mount- 
ing method comprising: 

aligning in position electrodes of a circuit board with as 
bumps formed by wire-bonding on electrodes of an 
electronic component with interposition of an insu- 
lative thermosetting resin that includes no conduc- 
tive particle; and 

hardening with heat the tiiermosetting resin inter- 40 
posed between the electronic component and the 
circuit board while correcting warp of the board by 
pressurizing the electronic component against the 
circuit tx>ard with a pressure force of not smaller 
than 20 gf per bump, thereby borxiing the electronic 45 
corrponent and the circuit board together for elec- 
trical connection t>etween txvth the electrodes 
thereof. 

[0015] According to a second aspect of the present so 
invention, tiiere is provided an electronic component 
nxxjnting method according to tiie first aspect, wherein 
the positional alignment is executed by aligning in posi- 
tion the electrodes of the circuit board with the bumps 
formed by wire4x>nding on the electrodes of the elec- ss 
tronic component with interposition of the thermosetting 
resin witfiout performing leveling, and 



tiie bonding is executed by hardening with the heat 
the thermosetting resin interposed between the 
electronic component and the circuit board while 
simultaneously performing leveling of the bumps 
arxl correction of the warp of tiie tx)ard by pressu- 
rizing the electronic component against the circuit 
board with the pressure force of not smaller than 20 
gf per burrp, thereby kxxiding the electronic compo- 
nent and the circuit board together for electrical 
connection between both the electrodes thereof. 

[D016] According to a third aspect of tfie present 
invention, there is provided an electronic conrponent 
mounting method according to the first or second 
aspect, wherein the tiiermosetting resin is a thenmoset- 
ting resin sheet having an anisotropic conductive film. 
[P017] According to a fourth aspect of the present 
invention, there is provided an electronic conrponent 
mounting method according to the first aspect wherein 
the positional alignment is executed after a solid ther- 
mosetting resin sheet having a shape dimension 
smaller than an outside dimension of connection 
b^een the electrodes of the electronic component is 
stuck as the thermosetting resin to the circuit board 
before the positional alignment, and 

the tx>nding is executed by hardening with the heat 
the therrrxjsetting resin sheet interposed between 
the electronic component and the circuit board 
while simultaneously performing the correction of 
the warp of the circuit board by pressurizing the 
electronic conrponent against the circuit board wrtii 
the tieat applied to the thernrx>setting resin sheet, 
thereby borxiing the electronic component arxi the 
circuit board together. 

[0018] According to a fifth aspect of the present inven- 
tion, tiiere is provided an electronic component mount- 
ing metfiod according to the first aspect, wherein a 
conductive adhesive is transforred onto the txjmps of 
the electrodes of the electronic conrponent before the 
positional alignment 

the positional alignment of the bumps vvith the elec- 
trodes of the circuit board is executed after a solid 
ttiemrx>setting resin sheet having a shape dimen- 
sion snrtaller tfian an outside dmension of connec- 
tion between the electrodes of the electronic 
component is stuck as the tfiernrx>5etting resin to 
the circuit tx>ard before the positional alignment, 
and 

tiie borxiing is executed by hardening with the heat 
the thenmosetting resin sheet interposed t>etween 
the electronic component arxi the circuit board 
while simultaneously perfonrdng the correction of 
the warp of the circuit tx)ard by pressurizing the 
electronic component against the circuit board with 
the heat applied to tiie therrTx>setting resin sheet. 
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thereby bonding the electronic component and the 
circuit board together. 

[0019] According to a sixth aspect of the present 
inventi n. there is provided an electronic componertt s 
mounting method according to the first aspect, wherein 
the positional alignment of the bumps of the electrodes 
of the electronic component with the electrodes of the 
circuit board is executed after a solid thenmosetting 
resin sheet whose one surface or both surfaces are pro- io 
vided with a flux layer is stuck as the thermosetting resin 
to the circuit board, and 

the bonding is executed by hardening the themno- 
setting resin sheet interposed between the elec- is 
tronic component and the circuit board while 
simultaneously performing the correction of the 
warp of the circuit board by pressurizing the elec- 
tronic component against the circuit board by a 
heated head, thereby bonding tfie electronic com- 20 
ponent and the circuit board together as a conse- 
quence of the bonding of the bumps to the 
electrodes of the circuit board due to adhesion of a 
flux corrponent of the flux layer to the bumps occur- 
ring when the bumps break through the resin sheet 2s 

[0020] According to a seventh aspect of the present 
invention, there is provided an electronic component 
mounting method according to the first aspect, wherein 
the positional alignment of the bumps of the electronic 30 
corrponent with the electrodes of the circuit board is 
executed after a solid thermosetting resin sheet where 
particles comprised: of resin trails whose surfaces are 
plated with gold; or nickel particles; or conductive parti- 
cles made of silv^, silver-palladium, or gokJ; or a con- 3S 
ductrve paste; or gold balls are embedded in a direction 
in which the txjmps and the electrodes of the circuit 
board are made mutually electrically continuous inside 
holes formed in positions corresponding to either the 
burrps of the electrodes of the electronic corrponent or 40 
the electrodes of the circuit board before the positional 
alignment is stuck as the thermosetting resin to the 
electrodes of the circuit board through positional align- 
ment, and 

45 

the txxiding is executed by hardening with heat the 
thermosetting resin sheet interposed between the 
electronic corrponent arxi the circuit tx>ard v^ile 
perforrrung the correction of the warp of the circuit 
tx>ard by pressurizing the electronic corrponent so 
against the circuit board with the heat applied to the 
therrTK>setting resin sheet. 

[0021] According to an eighth aspect of the present 
invention, there is provided an electronic corrponent 55 
mounting method according to the first aspect, wherein 
the posrtk)nal alignment of the electrodes of the lec- 
tronic component with the electrodes of the circuit tx>ard 



is executed after a solid thermosetting resin sheet 
where particles each of which has a siz that is greater 
than a thickness of a passivation film to be coated on at 
least the electrodes of the electronic component and 
smaller than a thickness of one of tiie electrodes of the 
circuit board arxJ each of which is comprised of: resin 
balls whose surfaces are plated with goM; or nickel par- 
ticles; a conductive particles made of silver, silver-pal- 
ladium, or goki; or a conductive paste; or gold balls are 
embedded inskie holes formed in positions correspond- 
ing to either of the electrodes of the electronk: compo- 
nent or the electrodes of the circuit board in a direction 
in which the particles are interposed between the elec- 
trode of the electronk; corrponent and the drcurt elec- 
trode of the circuit board and in which the electrodes are 
made mutually electrically continuous before the posi- 
tional alignment is stuck as the tfiermosettirrg resin to 
the electrodes of the circuit board through positional 
alignment when mounting the electronic component on 
the circuit board, and 

the bonding is executed by hardening with the heat 
the thermosetting resin sheet interposed between 
the electronic corrponent and the drcurt board 
while pressurizing the electronk; component 
against the drcurt board with the heat applied to the 
thermosetting resin sheet and with ultrasonic vibra- 
tions applied to the electronic corrponent 

[0022] According to a ninth aspect of the present 
invention, there is provkled an electronic component 
nfx>urrting method according to the third aspect, wherein 
the conductive partides irrduded in the anisotropic con- 
ductive film are nidcel partides plated with gold. 
[0023] According to a tenth aspect of the present 
invention, there is provkied an electronic corrponent 
mounting method according to any one of the first 
through ninth aspects, wherein the thermosetting resin 
is provkled by a thermosetting resin sheet 
[0024] According to an eleventh aspect of the present 
invention, there is provkled an electronic corrponent 
mounting method acconfing to the tenth aspect, 
wherein the thermosetting resin sheet has a thk:kness 
greater than a gap between an active surface of the 
electronic corrponent and a surface which belongs to 
tiie drcuit board arxi on which the elecb'odes thereof 
are formed after the bonding. 

[P025] According to a twelfth aspect of the present 
invention, there is provkied an electronk; corrponent 
rrx>unting method according to the first or second 
aspect wherein the thermosetting resin is provkJed by a 
tiiermosetting adhesive. 

[0026] According to a thirteenth aspect of the present 
invention, there is provkied an electronic component 
mounting apparatus comprising: 

a positional alignment devk; for aligning in position 
electrodes of a drcuit board with tximps fornred by 
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wire-bonding on electrodes of an lectronic compo- 
nent wrth interposition of an insulative thennoset- 
ting resin tfiat includes no conductive particle; 
a heating device for heating the thermosetting 
resin; and s 
a tx>nding device for hardening with heat the ther- 
mosetting resin interposed between the electronic 
component and the drcuit tx>ard while correcting 
warp of the board by pressurizing the electronic 
component against the circuit board with a pressure 10 
force of not smaller than 20 gf per bump with the 
heat applied to the thermosetting resin from the 
heating device, thereby borxling the electronic conrv 
ponent and the circuit board together for electrical 
connection between both the electrodes thereof. is 

[0Q27] According to a fourteenth aspect of the present 
invention, there is provided an electronic component 
mounting apparatus according to the thirteenth aspect 
wherein the positional alignment device is to align in 20 
position tfie electrodes of the circuit board with the 
txjmps formed by wire-bonding on the electrodes of the 
electronic component with interposition of the thermo- 
setting resin without performing leveling, and 

25 

the bonding device hardens with the heat the ther- 
mosetting resin interposed between the electronic 
component and the drcurt board while simultane- 
ously performing leveling of the bumps and correc- 
tbn of the warp of the board by pressurizing the 30 
electronic component against tine circuit board with 
the pressure force of not smaller than 20 gf per 
bump with the heat applied to the thermosetting 
resin from the heating device, thereby bonding the 
electronic component and the drcuit board together 35 
for electrical connection between both the elec- 
trodes thereof. 

[0028] According to a fifteenth aspect of the present 
invention, tiiere is provided an electronic component 40 
nrKXJnting apparatus according to the thirteenth or four- 
teenth aspect wherein the thermosetting resin is a ther- 
mosetting resin sheet having an anisotropic conductive 
film. 

[00^] According to a sixteenth aspect of the present 45 
invention, there is provided an electronic component 
nKxinting apparatus according to the thirteenth aspect 
wherein the positional alignment device sticks a solid 
thernK)setting resin sheet having a shape dimension 
smaller than an outside dimension of connection so 
between the electrodes of the electronic corrponent as 
the thermosetting resin to the drcuit board, and thereaf- 
ter executes positional alignment of the bumps of the 
electrodes of the electronic component with the elec- 
trodes of the drcuit board, and ss 

the bonding device hardens with the heat the ther- 
mosetting resin sheet interposed between tiie elec- 



tronic component and the drcuit board while 
simultaneously performing the connection of the 
warp of the circuit board by pressurizing tine elec- 
tronic component against the drcurt board with tin 
heat applied to tiie tiiermosetting resin sheet, 
tinereby borxiing the electronic component and the 
drcuit board together. 

[0030] According to a severrteenth aspect of the 
present invention, there is provided an electronic com- 
ponent rmunting apparatus according to the thirteenttn 
aspect wherein a conductive adhesive is transferred 
onto the burrps of the electrodes of the electronic com- 
ponent before the positional alignment 

the positional alignment of tine bumps with the elec- 
trodes of the drcuit board \s executed after a solid 
ttiermosetting resin sheet having a shape dimen- 
sion smaller than an outside dimension of connec- 
tion between the electrodes of tiie electronic 
component is stuck as the thermosetting resin to 
tine drcuit board before the positional alignment, 
and 

tiie bonding is executed by hardening with the heat 
tiie thernK>setting resin sheet interposed t)etween 
the electronic component and the drcuit board 
while simultaneously performing the correction of 
the warp of the drcurt board by pressurizing the 
electronic component against the drcuit tx)ard with 
the heat applied to the thermosetting resin sheet, 
tinereby bonding the electronic component and the 
drcuit tx>ard together. 

[0031] According to an eighteenti) aspect of the 
present invention, there is provided an electronic com- 
ponent mounting apparatus according to the thirteenth 
aspect, wherein the positional alignment device sticks a 
solid thermosetting resin sheet whose one surface or 
both surfaces are provided with a flux layer as the ther- 
nx>setting resin to the drcuit t)oard. and thereafter exe- 
cutes the positional alignment of the bumps of the 
electrodes of the electronic corrponent with the elec- 
trodes of the drcurt board, and 

the bonding device hardens the thermosetting resin 
sheet interposed between the electronic corrpo- 
nent and the drcuit board while simultaneously per- 
forming tine correction of the warp of the drcuit 
board by pressurizing the electronic component 
against the drcurt board by a heated head, thereby 
bonding the electronic oonponent and the drcuit 
board together as a consequence of the bonding of 
the bumps to the electrodes of the drcuit kx>ard due 
to adhesion of a flux conponent of the flux layer to 
the bunnps occumng when the bumps break 
through the resin sheet 

[0032] According to a nineteenth aspect of the present 
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invention, there is provided an electronic component 
mounting apparatus according to the thirteenth aspect 
wherein the positional alignment device sticks a solid 
thermosetting resin sheet where particles corrprised of: 
resin balls whose surfaces are plated with gold; or nickel 5 
particles; or conductive particles mad of silver, silver- 
palladium, or gold; or a conductive paste; or gokj balls 
are embedded in a direction in which the bumps and the 
electrodes of the circuit board are made mutually elec- 
trically continuous inside holes formed in posttbns cor- 70 
responding to either the burrps of the electrodes of the 
electronic component or the electrodes of the drcuit 
board, to the electrodes of the drcurt board tiirough 
positional alignment as the thermos^ng resin, arxi 
thereafter executes the positional alignment of the is 
txjmps of the electronic component with the electrodes 
of the circuit board, and 

the boncGng device hardens with the heat the ther- 
mosetting resin sheet interposed between the elec- 20 
tronic ooirponent and the circuit board while 
performing the correction of the warp of the drcurt 
board by pressurizing the electronic component 
against tiie drcuit board with the heat applied to the 
thernxjsetting resin sheet so as to achieve the 2s 
bondng. 

[0033] According to a twentieth aspect of the present 
invention, there is provided an electronic component 
rrxMjnting apparatus according to the thirteenth aspect, 30 
wherein the positional alignment device sticks a solid 
thermosetting resin sheet where partides each of which 
has a size that is greater than a thickness of a passiva- 
tion film to be coated on at least the electrodes of the 
electronic component and smaller than a thickness of 3s 
one of the electrodes of tiie drcuit tx>ard and are com- 
prised of: resin balls wfK>se surfaces are plated with 
g Id; or nickel partides; or coTKiuctive partides made of 
silver, silver-palladium, or goM; or a conductive paste; or 
goki balls are embedded inside holes formed in posi- 40 
tions corresponcfing to either the electrodes of the elec- 
tronic component or the electrodes of the drcuit board 
in a direction in which the partides are interposed 
t>6tween the electrodes of the electronic component 
and the drcuit electrodes of the drcuit board and in 45 
which the electrodes are made mutually electrically con- 
tinuous, to the electrodes of the drcuit board through 
positional alignment as the thermosetting resin when 
nrx>unting the electronic component on the drcuit board, 
and thereafter executes the positional alignment of the so 
electrodes of the electronic conrpon^ with the elec- 
trodes of the drcurt board, and 

the bonding device hardens with the heat the ther- 
mosetting resin sheet interposed between the elec- ss 
tronic conrponent and the drcurt tx>ard while 
pressurizir^ the electronic compon nt against the 
drcuit board witti the heat applied to the thermoset- 



ting resin sheet and with uHrasontc vibrations 
applied to the electronic component so as to 
achieve the borxiing. 

[0034] According to a twenty-first aspect of the 
present invention, there is provided an electronic com- 
ponent rrxHinting apparatus according to the fifteenth 
aspect, wherein the corxhKtive partides induded in the 
anisotropic conductive film are nickel partides plated 
with goki. 

[0035] According to a twenty-secorKi aspect of the 
present invention, there is provided an electronic com- 
ponent mounting apparatus according to any one of the 
thirteenth through twenty-first aspects, wherein the 
thermosetting resin ts provkied by a thermosetting resin 
sheet 

[0036] According to a twenty-third aspect of the 
present invention, there is provkied an electronic com- 
ponent mounting apparati^ according to the twenty- 
second aspect, wherein the thermosetting resin sheet 
has a thickness greater than a gap between an active 
surface of the electronic component and a suiiace 
which belongs to the drcurt board and on which the 
electrodes are formed after the bonding. 
[0037] According to a tw^ity-fburth aspect of the 
present invention, there is provkied an electronic com- 
ponent rTK>unting apparatus according to the thirteerrth 
or fourteenth aspect wherein the thernK)setting resin is 
provided by a thermosetting adhesive 
[0038] According to a twenty-fifth aspect of the 
present invention, there is provided an electronic com- 
ponent mounting apparatus according to any one of tiie 
twelfth tiirough fourteenth aspects, wherein the posi- 
tional alignment devk^e and the txirxiing devk^ are con- 
sbucted of one devrce. 

[Q039] According to a twenty-sixth aspect of tiie 
present invention, there is provkied an electronic com- 
ponent mounting method according to any one of the 
first through twelfth aspects, wherein a conductive paste 
is applied to the bumps after the positional alignment 
and before the tx)nding, and thereafter the conductive 
paste is hardened to functk>n as part of the tHmrtp, mak- 
ing the hardened conductive paste break through the 
thernfK>setting resin during the bonding for the electrical 
connection betwe^ the conductive paste and the elec- 
trode of the drcuit tx>ard. 

[0040] According to a twenty-seventh aspect of the 
present invention, there is provkied an electronic com- 
ponent mounting apparatus according to any one of the 
thirteenth through twenty-fifth aspects, wherein a con- 
ductive paste is applied to the bumps after the positional 
alignment and before the bonding, and thereafter the 
conductive paste is hardened to function as part of the 
bump, making the hardened conductive paste break 
through the thermosetting resin during the bonding for 
tiie elecbical connection betwe^ the conductive paste 
and the electrode of the drcuft board. 
[0041] Accorcfing to a twenty-eighth aspect of the 
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present invention, there is provided an electronic com- 
ponent mounting method according to any on of the 
first through ninth aspects or the eleventh aspect, 
wherein the thermosetting resin sheet is arranged on a 
side of the drcuit tx>ard. 5 
[0042] According to a twenty-ninth aspect of the 
present invention, there is provided an electronic com- 
ponent mounting method according to any one of the 
first through ninth aspects or the eleventh aspect, 
wherein the thennosetting resin sheet is arranged on a 10 
side of the electronic component 
[0043] According to a thirtieth aspect of the present 
invention, there is provided an electronic component 
mounting apparatus according to any one of the thir- 
teenth through twenty-first aspects or the twenty-third is 
aspect, wherein the thermosetting resin sheet is 
arranged on a side of the circuit tx>ard. 
[0044] According to a thirty^irst aspect of the present 
invention, there is provided an electronic component 
mounting apparatus according to any one of the thir- 20 
teenth through twenty-first aspects or the twenty-third 
aspect, wherein the thermosetting resin sheet is 
arranged on a side of the electronic connponenL 
According to the aforementioned aspects, for instance, 
a ball is formed of an Au wire through electric discharge 25 
byawirebonderon Alof an IC chip or an electrode pad 
formed by incorporating Si, Cu, or the like into Al when 
nKXjnting an electronic component such as an IC chip 
on a drcuit board, and the bail is bonded to the elec- 
trode pad of the IC chip while applying ultrasonic waves 30 
to the ball t>y a capillary Brief Description Of Drawings 
[0045] These and other aspects arxi features of the 
present invention will become dear from the following 
description taken in conjunction with the preferred 
embodiments thereof with reference to the accompany- 3s 
ing drawings, in which: 

Figs. 1A. IB, IC, ID, 1F. IF, 1G. 1H. II, and 1J are 
explanatory views showing a method for mounting 
an electronic component such as an IC chip on a 40 
drcuit board according to a first embodiment of the 
present invention; 

Figs. 2A. 28, 2C. 2D. 2E. 2F, and 2G are explana- 
tory views showing a bump forming process by 
means of an IC chip wire tx>nder according to the 45 
nxxinting method of the first embodiment of the 
present invention; 

Figs. 3A. SB. and 3C are explanatory views show- 
ing a process for bonding an IC chip to a drcuit 
board according to the rrxxinting mettml of the first so 
eiTtediment of the present invention; 
Figs. 4A. 4B, and 4C are explanatory views show- 
ing a process for bonding an IC chip to a drcuit 
board according to tiie mounting method of the first 
embodiment of the present invention; 55 
Figs. 5A. 5B, 5C. 5D, 5E, and 5F are explanatory 
views showing a process for bonding an IC chip to 
a drcuit board when an anisotropic conductive film 



is employed in place of a thermosetting resin sheet 
according to the mounting method of the first 
embodiment of the present invention; 
Rg. 6 is an explanatory view showing a process for 
bonding an IC chip to a drcuit board according to 
tiie embodiment of Rg. 5 of the first embodiment of 
the present invention; 

Rgs. 7A, 78, and 7C are explanatory views show- 
ing a process for bonding an IC chip to a drcuit 
board by a nx)unting method according to a second 
enrfoodiment of the present invention; 
Rgs. 8A. 8B, and 8C are explanatory views show- 
ing a process for txxiding an IC chp to a drcuit 
board by the mounting method of the second 
emtxxliment of the present invention; 
Rgs. 9A. 98. 9C, 9D, and 9E are explanatory views 
showing a process for bonding an IC chip to a dr- 
cuit board by a mounting method according to a 
third embodiment of the present invention; 
Rgs. 10A, 108, 10C, 10D, IDE, and 10F are explan- 
atory views sfK3wing a process for bonding an IC 
chip to a drcuit board by a mounting metfKxJ 
according to a fourth errtxxJiment of the present 
invention; 

Rgs. 11A. 118, 11c. 110. 11E, 11F. and 11G are 
explanatory views showing a process for bonding 
an IC chip to a drcuit board by a mounting metfKxJ 
according to a fifth embodiment of the present 
invention; 

Rgs. 12A, 128, 12C. 12D. 12E. 12F, 12G, and 12H 
are explanatory views shewing a process for bond- 
ing an IC chip to a drcuit board by a nxHjnting 
method according to a sixth embodiment of the 
present invention; 

Rg. 13 is a sectional view showing a prior art 
method for bonding an IC chip to a drcuit board; 
Rgs. 14AarKJ 14B are explanatory views sfiowing a 
prior art method for bonding an IC chip to a drcuit 
board; and 

Rgs. 15A, 158. 15C, 15D, 15E. 15F, and 150 are 
explanatory views shewing a process for bonding 
an IC chip to a drcuit board by a mounting method 
according to a seventh embodiment of the present 
invention. 

Best Mode for Carrying Out the Invention 

[0046] Before the description of the present invention 
proceeds, it is to be noted that like parts are designated 
by like referervce numerals throughout the accompany- 
ing drawings. 

[0047] An IC chip mounting method and a manufactur- 
ing apparatus thereof according to a first embocfiment of 
the present invention will be descr33ed with reference to 
Rg. 1 A through Rg. 12H. 

[0048] The method for mounting an IC chip on a drcuit 
board according to the first emtxxiiment of the present 
invention will t>e descrfoed with reference to Fig. 1A 
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through Rg. SC. On an IC chip 1 shewn in Rg. 1A. 
bumps (protruding electrodes) 3 are famed on Al pad 
electrodes 2 of the IC chip 1 through the operations as 
shown in Figs. 2A through 2F by a wire bonder. That Is. 
a ball 96 is formed at the lower end of a wire 95 tfiat is 
protruding from a holder 93 in Rg. 2A, and the holder 93 
tfiat is holding the wire 95 Is moved down to bond the 
t>an 93 to the electrode 2 of the IC chip 1, forming the 
approximate shape of the bump 3 as shown in Rg. 22B. 
In Rg. 2C. the holder 93 \s started to move up with the 
wire 95 fed downward. The holder 93 is moved in an 
approximately rectangular loop 99 as shown in Rg. 2D 
to form a curved portion 98 on the bump 3 as shown in 
Rg. 2E, and the wire is torn off to form the bump 3 as 
sh own in Ro. 2FJ t Is othenwise acceptable to damp the 
wire 95 by the holder 93 in Rg. 2B and move up the 
h Ider 93 to pull up the wire, tearing off the gold wire 95 
for the formation of the shape of the bump 3 as shown 
i nRg. 2G . The state In which the bumps 3 are formed 
on the electrodes 2 of the IC chip 1 as described atxive 
is shown In Rg. IB. 

[0049] Next a themxjsetting resin sheet 6 cut in a size 
slightly greater tfian the size of the IC chip 1 is placed on 
the electrodes 5 of the circuit board 4 shown In Rg. IC 
in a manner as shown In Rg. 1 D, and the thennosetting 
resin sheet 6 Is stuck to the electrodes 5 of the board 4 
with a pressu-eof, for example, atxxit 5 to 10 kgf^cm^ by 
a sticking tool 7 heated to. for example, 80 to 120''C. 
Subsequently, a separator 6a that is removably 
arranged on the tool 7 side of the thenmosetting resin 
sheet 6 is peeled off to complete the preparation proc- 
ess of the board 4. This separator 6a is to prevent the 
thermosetting resin sheet 6 from sticking to the tool 7. In 
this case, the thernx>settinQ resin sheet 6 is preferabl y 
provided by a material inducfinq an inorganic fPler su ch 
as silica i for example, epoxy resin, phenol resin, or pol y- 
imide) or a material induding no Inorganic f Bier (for 
example, epoxy resin, phenol resin, or polylmide) and 
has a degree of heat resistance capat)le of withstanding 
a high tentperature In the sut>sequent refbw process 
(for example, a degree of heat resistance capat)le of 
withstanding a temperatore of 240''C for ten seconds). 
[0050] Next, as shown in Rgs. IE and IF, the IC chip 
1 on which the t>umps 3 have t>een formed on the elec- 
trodes 2 in the aforementioned preceding process is 
aligned in position with the electrodes 5 that belong to 
the board 4 prepared in the prececGng process and cor- 
respond to the eledrodes 2 of the IC chip 1 and thereaf- 
ter pressed, by a heated txMiding tool 8. In this stage, 
the head portion 3a of the bump 3 is pressed against 
the electrode 5 of the k)oard 4 while being deformed as 
shown In from Rg. 3 A to Fig. 3B. In tfiis stage, a load to 
be applied to the bump 3 via the IC chip 1 cfiffers 
depending on the diameter of the tximp 3. ft is required 
to apply a degree of load with which the head portion 3a 
of the bump 3, bent and folded, is necessarily deformed 
as shown in Rg. 3C. This-toadJs Jiequired to t)e20 (gf ) 
at a mininrtum. The upper limit of the load is determined 



so that no damage occurs in the IC chip 1, tiie buirp 3. 
the drcuit board 4. and so on. Depending on cases, the 
nr^mum load may sometimes exceed 100 (gf). It Is to 
t>e noted that the reference numerals 6m and 6s denote 
5 th themK)setting resin of the thernrK>setting resin sheet 
6 being melted by the heat of the bonding tool 8 and the 
resin tfiat has been tfiermally hardened after the melt- 
ing. 

[P051] It Is to be noted that an positional alignme nt 

10 process for aligning in position the IC chip 1. on which 
the bumps 3 have been formed on the electrodes 2 in 
ttie aforementioned preceding process by the bonding 
tool 8 heated by a built-in heater 8a such as a ceramic 
heater or a pulse heater, with the electrodes 5 tfiat 

15 belong to ttie board 4 and has been prepared in the 
aforementioned preceding process In corresponderx^e 
with the electrodes 2 of the IC chip 1 as shown in Rg. 
IE and Rg. IF; arxi a process for pressure bonding 
them together after the positional alignment as sfiown in 

20 Rg. 1G may be executed by one position aligning-cum- 
pressure boncfing device or. for example, a position 
aligning-cum-pressure tx>ncfing device of Rg! 1F. How- 
ever, it Is also acceptat)le to execute the positional align- 
ment process by a positional alignment device of Rg. 

25 4B and execute the pressure bonding process by a 
borxling device of Rg. 4C, l.a, by ottier devices in order 
to improve the productivity t>y simultaneously executing 
the positional alignment work and tiie pressure bonding 
work when, for example, a numt}er of boards are contin- 

30 uously produced. It is to be noted that Rg. 4C shows 
two tx>nding devices for enat)ling two portions of one dr- 
cuit board 4 to be simultaneously pressure-bonded to 
improve the productivity. 

[0052] In this case, the drcuit board 4 is provided by a 

35 glass doth t>ase epoxy copper dad laminate t>oard 
(glass epoxy tx>ard), a glass doth base polyimide resin 
copper dad lanrvnate board, or the lika These tx>ards 4 
have warp and urKfulation due to the thermal histeresis, 
cutting, and processing, meaning tfiat their surliaces are 

40 not the oorrplete flat surfaces^ Therefore, as shown in 
Rgs. 4A and 4B, by using the bonding tool 8 and a stage 
9 of which the paralleTism Is controlled so as to t>e 
acijusted to, for example, atx)ut 5 ^m or less, heat arxi 
toad are locally applied to the drcuit board 4 through ttie 

45 ICchip 1 from the side of the bonding tool 8 toward the 
side of the stage 9. so that the warp of the portion of the 
drcuit board 4 receiving the heat arxi load is corroded. 
The IC chip 1 is mrped with a concave portion located 
around the center of Hs active surface. B y pressurizin g 

50 this with a hea igK.toad^of-noLsmalle r_^than 20 of in t he 
borxiina stage, the warp and undulation of both the 
b oard 4 and the IC chip 1 can be corrected . The warp off 
the IC chip 1 is generated by an intemal stress occur- 
ring when the IC chip 1 is formed, tfiat is, when a thin 

55 film is formed on Si. 

[0053] In the state in which tti warp of the drcuit 
kx>ard 4 is corrected, heat of. for example, 140 to 230''C 
is applied to the thermosetting resin sheet 6 located 
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between the IC chip 1 and the drcutt board 4 for about 
several seconds to 20 seconds, so that this thermoset- 
ting resin sheet 6 is hardened. In this stage, the thermo- 
setting resin that constitutes the thermosetting resin 
sheet 6 flows at the beginning to erK^apsulate the IC 5 
chip 1 up to its edges. The thennosetting resin is natu- 
rally softened in the early stage when heated becai^e it 
is resin, and therefore, the resin gains fluidity to flow up 
to the edges. By making the thermosetting resin have a 
volume greater than the volume of a space t>etween the 10 
IC chip 1 and the drcutt board, the resin flows so as to 
ooze out of this space, thereby enabling the encapsulat- 
ing effect to be produced. Sukssequently. the heated tool 
8 is moved up and the heat source is removed, thus 
abruptly redudng the temperatures of the IC chip 1 and 75 
the thermosetting resin sheet 6. Consequ^y. the ther- 
mosetting resin sheet 6 looses its f luicfity. and as shown 
in Fig. 1G and Rg. 3C, the IC chip 1 Is fixed on the dr- 
cuit board 4 by the hardened thermosetting resin 6s. If 
the drcuit board 4 is heated by the stage 9, then the 20 
temperature of the bonding tool 8 can be set lower. 
[0054] Instead of stiddng the thermosetting resin 
sheet 6, it is acceptak^le to place a themx^setting adhe- 
sive 6b on the circuit board 4 by coating through dis- 
pensing or the like or printing or transfer as shown in 25 
Rg. 1H. When using the thermosetting adhesive 6b. 
t>asically the same processes as the aforementioned 
processes using the thernfK)setting resin sheet 6 are 
executed. When using the thermosetting resin sheet 6. 
there are the advantage that the sheet 6 is easy to han- 30 
die because the thennosetting resin sheet 6 is solid, the 
advantage that the sheet 6 can be fomned of polymer 
because no liquid oomponerrt exists and the ^ivantage 
that a sheet having a high glass trar^on point is easy 
to be fbrnrYed. In contrast to this, when using the thermo- 3S 
setting adhesive 6b. the adhesive 6b can be coated, 
printed, or transferred in an arbitrary position and an 
artjitrary size on the board 4. 

[0055] It is also acceptable to use an anisotropic con- 
ductive f ilm (ACF) in place of the thermosefbng resin, 40 
and by further using r tickel powders p lated with qM as 
conductive partides to be included in the anisotropic 
conductive film, the connection resistance value 
between the electrode 5 and the bump 3 can be 
reduced, to a furtiier advantage. 45 
[0056] TTie nwunting process in the case where the 
anisotropic conductive film 10 is used in place of the 
thermosetting resin sheet 6 as described above will be 
descrS>ed with reference to Rgs. 2A through 5F. On the 
IC chip 1 of Fig. 5A. bumps (protruding electrodes) 3 are so 
formed on the Ai pad electrodes 2 of the IC chip 1 by the 
wire bonder as shown in Rg. 5B through the operations 
shown in Rgs. 2A through 2F. Othenwise. it is accepta- 
ble to tear off the goM wire 95 by damping the wire 95 
by the holder 93 and pulling the wire upward in Rg. 2B. ss 
forming a bump shape as shown in Fig. 2Q. 
[0057] Next, an anisotropic conductive film sheet 10 
cut in a size slightiy larger than the size of the IC chip 1 



is placed on the electrodes 5 of the drcuit board 4 of 
Rg. 5C as shown in Rg. 5D. and then stuck to the board 
4 with a pressur of. for example, atx>ut5to10kgf/cm^ 
by the sticking tool 7 heated to. for example, 80 to 
120°C. Subsequentiy. by peeling off the separator on 
the tool side of the anisotropic conductive film sheet 10. 
the preparation process of the drcuit board 4 is com- 
pleted. 

[P058] Next, as shown in Rg. 5E, the IC chip 1 on 
which the bumps 3 fiave been formed through the afore- 
mentioned processes are aligned in position with the 
electrodes 5 that belong to the board 4 prepared 
through the aforementioned processes and correspond 
to the IC chip 1 , and pressed via the anisotropic conduc- 
tive film she^ 10, by the heated boncfing tool 8. In this 
stage, the burrp 3 is pressed against the electrode 5 of 
the board 4 with the head portion 3a of the bump 3 
being deformed from the state of Rg. 3B to the state of 
Rg. 3C. In this stage, the load to be applied depends on 
the diameter of the txjnrp 3, and the portion tfiat t>elongs 
to the head portk>n 3a and is t>ent and fokJed is neces- 
sarily defbnned as shown in Rg. 3C. In this case, when 
the conductive partides 10a inskie the anisotropic con- 
ductive fim sheef 10 are obtained by plating resin balls 
with a metal as shown in Rg. 6. the conductive partides 
10a are required to t>e deformed. When the conductive 
partides 10a inskje the anisotropic conductive film 
sheet 10 are metal partides of nickel or tiie like, it is 
required to apply a load such tfiat the partides get into 
tiie bump 3 and the electrode 5 located on the board 
sida This load is required to be 20 (gf) at a minimum. 
The load may exceed 100 (gf) at a maximum. 
[0059] In this case, the drcuit board 4 is provided by a 
nrudtilayer ceramk: board, a glass doth base epoxy cop- 
per dad laminate board (glass epcxy board), an aramid 
unwGven fabric boaxd, a glass doth base polyimide 
resin copper dad laminate board. FPC (Rexible printed 
drcuit board), or the lika These boards 4 have warp and 
undulation due to the thermal histeresis, cutting, and 
processing, meaning that their surfaces are not tiie 
complete flat surfaces^ Therefore, by locally applying 
heat and k)ad to the drcuit board 4 through tfie IC chip 
1. the warp of the portion that bebngs to the drcuit 
board 4 and has received the heat and load is cor- 
rected. 

[0060] Thus, in the state in which the warp of the dr- 
cuit board 4 is corrected, heat of, for exanple. 140 to 
230*'C is applied to the anisotropic conductive film 10 
t>etween the IC chip 1 arxi the drcuit tx>ard 4 for, for 
example, about several seconds to 20 seconds, so that 
this anisotropic conductive fflm 10 is hardened. In this 
stage, the thermosetting resin that constitutes the ther- 
mosetting resin sheet 6 f bws at the beginning to encap- 
sulate the IC chip 1 to its edges. The thermosetting 
resin is naturally softened in the early stage when 
heated k>ecause the thernxisetting resin is resin, and 
therefore, the resin gains f lukfity to f bw up to the edges. 
By making the thermosetting resin have a volume 
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greater than the volume of a space between the IC chip 
landth circuit board, the resin flows so as to ooze out 
of this space, thereby enabling the encapsulating effect 
to be produced. Subsequently, the heated tod 8 is 
moved up and the heat source is renwved, thus abruptly 5 
reducing the temperatures of the IC chip 1 and the ani- 
sotropic conductive film 10. Consequently, the aniso- 
tropic conductive film 1 0 looses its fluidity, and as shown 
in Rg. 5F, the IC chip 1 is fixed on the circurt board 4 t>y 
tfie resin 10s that has constituted the anisotropic con- w 
ductive film 10. If the circuit board 4 is heated, then the 
temperature of the tx)rK]ing tool 8 can be set lower. 
[0061 ] With this arrangement, the anisotropic conduc- 
tive film 10 can be employed in place of the thermoset- 
ting resin sheet 6. and by further using nickel powders is 
plated with gold as conductive particles 10a to be 
included in the anisotropic conductive film 10, tfie con- 
nection resistance value can be reduced, to a further 
advantage. 

[0062] Fig. 1 A through Rg. 1H have descrS>edtfie for- so 
mation of the thermosetting resin sheet 6 or the thermo- 
setting adhesive 6b on the side of the circuit kx>and 4. 
However, the present invention is not limited to this, and 
it is acceptable to form the thermosetting resin sheet 6 
or the thermosM'ng adhesive 6b on the side of the IC 25 
chip 1 as shown in Fig. II or 1J. In this case, and partic- 
ularly in the case of the thernrx>setting resin sheet 6. it ^ 
acceptable to press the IC chip 1 against an elastic 
txxJy 1 17 such as rubber together with the separator 6a 
removably arranged on the circuit board side of the ther- 30 
nx)setting resin sheet 6 so Ifiat the thermosetting resin 
sheet 6 is stuck to the IC chip 1 along the shape of the 
bump 3. 

[0063] A mounting method and apparatus according 
to a second embedment of the present invention will be 3S 
desaibed with reference to Rgs. 7A through 7C arxj 8A 
through 8C. As desabed hereinabove, the protruding 
electrodes (bumps) 3 are formed on the electrodes 2 of 
the IC chip 1 . while a sheet-shaped thermosetting resin 
or the thermosetting adhesive 6 having a shape dimen- 40 
sion smaller than the outside dimension OL of the con- 
nection t>etween the inner end edges of the electrodes 
2 of the IC chip 1 is stuck to or coated on a center por- 
tion of the connection between the electrodes 5 of the 
circut board 4, as shown in Figs. 7B, 7C, and 8A. Next. 4S 
the txjmps 3 and the electrodes 5 of the circuit board 4 
are aligned in position. As shown in Rg. 7A and Fig. 8B. 
the IC ch^ 1 is pressed against the circuit board 4 by 
the heated head 8 to harden the thermosetting resin or 
the thernrx>setting adhesive 6 interposed between the so 
IC chip 1 and the circuit tx>ard 4 while simultaneously 
performing the warp connection of the board 4. In this 
stage, the thernfX)setting resin or the thermosetting 
adhesive 6 is softened as described hereinbefore by the 
heat applied from the head 8 via the IC chip 1 arxJ flows ss 
outwardly from the position to which the resin has been 
stuck as shown in Rg. 8C. This outflow thermosetting 
resin or thermosetting adhesive 6 becomes the erK;ap- 



sulation material (underfill) to remarkably improve the 
reliability of borxfing of the bumps 3 to the electrodes 5. 
After a lapse of a certain time, the hardening of the ther- 
nfX)setting resin or the thermosetting adhesive 6 gradu- 
ally progresses, eventually bonding the IC chip 1 and 
the circuit board 4 together with the hardened resin 6s. 
By moving up the bonding tool 8 that is pressing the IC 
chip 1, the bonding cf the IC chip 1 to the electrodes 5 
of tiie drcuit board 4 is completed. Strictiy speaking, tiie 
reaction of the thermosetting resin progresses wtiile 
heating in the case of the thermal hardening, arxJ tiie 
fluicfity alnfK>st disappears as the borxJing tool 8 is mov- 
ing up. According to the aforemerttioned method, the 
tiiermosetting resin or the themrK>setting adhesive 6 is 
not covering the electrode 5 before the bonding. There- 
fore, the bunrps 3 are brought in direct contact with the 
electrodes 5 during bonding, and tiie thermosetting 
resin or the thermosetting adhesive 6 does not flow 
beneath the electrode 5, so that the value of the con- 
nection resistance between the bump 3 arxJ the elec- 
trode 5 can be reduced. If the circurt tx>ard is heated, 
then the temperature of the bonding head 8 can be fur- 
ther kiwered. 

[0064] A mounting m^od and apparatus according 
to a third embodiment of the present invention will t>e 
descrbed next with reference to Rgs. 9A through 9C. 
This third embodiment is a mounting method and appa- 
ratus for executing bonding after leveling. 
[0065] Rrst, as shown in Rg. 9A. the protruding elec- 
trodes (bumps) 3 are formed on the electrodes 2 on the 
IC chip 1 by means of the wire bonder acxx)rding to the 
method descrit>ed hereinatx3ve, and tiie bumps 3 are 
dipped in a conductive adhesive 1 1 acconvnodated in a 
pan-shaped vessel, transferring tiie conductive adhe- 
sive 1 1 onto the tximps 3. On the other hand, a thermo- 
setting resin sheet or tfie thennosetting adhesive 6 
having a shape dimension L2 smaller than the outside 
dimensfon of the connection t>etween tfie electrodes 
2ofthelCchip1 is stuck to or coated on the center por- 
tion of the connection between the electrodes 5 of the 
circuit board 4. Next the bumps 3 are aligned in position 
with the electrodes 5 of the circurt board 4 as shown in 
Rg. 96, and the thermosetting resin or the thermoset- 
ting adhesive 6 interposed t>etween tiie IC chip 1 and 
the circuit tx>ard 4 are hardened with the warp correc- 
tion of the tx>ard 4 sinrujltaneously performed tyy pressu- 
rizing tiie IC chip 1 against the circuit board 4, t>y the 
heated bonding head 8, so that the IC chip 1 and the 
board 4 are bonded together by the hard^ed resin 6s. 
In this stage, the themrK>setting resin or the thermoset- 
ting adhesive 6 is softened t>y the heat applied from the 
bonding head 8 via tiie IC chip 1 as described herein- 
above and flows outwardly while being pressurized from 
the position where tiie thermos^ng resin or the ther- 
nrK>setting adhesive 6 is stuck as shown in Rg. 9B. This 
outflow thermosetting resin or the thernrx>setting adhe- 
sive 6 becomes an encapsulation material (underfilQ, 
tiiereby remarkably irrproving tiie reliability of the bond- 



10 



19 



EP0 954 208A1 



20 



ing of the bumps 3 to the electrodes 5. Furthermore, the 
conductrve adhesive 1 1 adhering to the bumps 3 is also 
hardened to allow the elimination off the heating process 
for hardening only the conductive adhesive 1 1 . Sut>se- 
quently. the tool 8 that is pressurizing the IC chip 1 is 5 
moved up. Through the aforementioned processes, the 
bonding of the ICchipl to the electrodes 5 of the board 
4 is completed. If the drcuit board side is heated, then 
the temperature of the bonding head 8 can k>e further 
lowered. It is also pr^erable to provide the setting of L.2 w 
< LB. It is also acceptable to perform the heatirtg within 
a short time and thereafter perform main heating by 
means of a furnace or the like. In this case, an equiva- 
lent operation can be achieved by using a resin that 
contracts when hardened. It is also acceptable to per- 75 
form the underfill partially by this method as shown in 
Rg. 9D instead of perfonming the underfill wholly with 
the above resin and thereafter inject an underfill 400 as 
shown in Rg. 9E. 

[0066] In Rg.9A. if the tool 8 for holding the ICchpl 20 
is provided witii a buiK-in heater 8 such as a ceramic 
heater or pulse heater and the conductive adhesive 1 1 
is heated (from, for example, 60 to 200 **C) arxJ hard- 
ened before performing the process of Rg. 9B so as to 
make the corKluctive adhesive 1 1 function as part of the 2s 
bump 3, then tiie conductive adhesive 1 1 is alfowed to 
penetrate the tiiermosetting resin sheet or the themfx>- 
setting adhesive 6. Consequently, in this case, the ther- 
mosetting resin sheet or the thermosetting adhesive 6 
having the shape dimension L2 smaller than the outskJe 30 
dimension of the connection between the electrodes 
2 of the IC chqp 1 can be used. In other words, tfie size 
of the thernfK)setting resin sheet or the thermosetting 
adhesive 6 is not required to t)e taken into consideration 
at all. Similar to the aforementioned embodiment the 3S 
anisotropic conductive film 10 may be used in place of 
the thernxjsetting resin sheet or the thermosetting 
adhesive 6. Further, tsy providing the conductive parti- 
cles 10a included in the anisotropic conductive film by 
nickel powder plated witti gokl, tiie value of the connec- 40 
tion resistance t>etween the tximp 3 and the electrode 5 
can l>e reduced, to a further advantage. 
[0067] A mounting method and apparatus according 
to a fourth embodiment of the present invention will be 
descrfoed with reference to Rgs. 10A through 10R As 45 
shown in Rg. 10A, protaruding electrodes (bunps) 3 are 
formed on the electrodes (pads) 2 on tiie IC chip 1 when 
mounting the IC chip 1 on the circuit board 4. On the 
other hand, as shown in Rg. 108. a flux layer 12 is 
formed by coating and drying a flux component on one so 
surface or both surfaces of the thernrK>setting resin 
sheet 6. Ottienvise. tiie flux layer 12 is formed by stick- 
ing a flux component sheet fomned by drying ttie flux 
component to the thermosetting resin sheet 6. As 
desaibed above, tfie thermosetting resin sheet 6 hav- ss 
ing the flux layer 12 is stuck to the circuit board 4 as 
shown in Rg. IOC. In this case, the thennosetting resin 
sheet 6 is stuck so that the flux layer 12 comes in con- 



tact with the drcuit tx>ard 4. Next, th bumps 3 are 
aligned in position witti the electrodes 5 of the drcuit 
board 4. and the IC chip 1 is pressed against the drcuit 
board 4 by the heated head 8. In this stage, rf the flux 
layer 12 is coated on the IC chip side of the thermoset- 
ting resin sheet 6 as shown in Fig. 10E. tiien the bumps 
3 come in contact witii the flux layer 12 of the tiiernrx)- 
setting resin sheet 6 and adheres to the same. The flux 
layer 12 formed on the board skie of the tiiermosetting 
resin sheet 6 adheres to a bonding metal layer 13 
fomried on the electrodes 5 located on tiie board skJe 
when the thermosetting resin sheet 6 is stuck to the 
board 4 as shown in Rg. 10D. If the IC chip 1 is pressed 
against tiie drcuit board 4 by ttie head 8. then tiie heat 
from tiie head 8 is conducted to the thermosetting resin 
sheet 6 via the IC chip 1 and activates the flux compo- 
nent of the flux layer 1 2 while simultaneously performing 
the warp connection of the board 4. Further, the thermo- 
setting resin sheet 6 interposed between the IC chip 1 
and the drcuit board 4 is hardened. The flux of the flux 
layer 12 adheres to the bunrps 3 when the bumps3pen- 
etrate the resin sheet 6 and comes in contact witti the 
bonding metal layer 13 that has been melted by heat 
and formed on the electrodes 5 of the drcuit board 4, by 
whk;httie burrps 3 and tiie electrodes 5 come in contact 
with each other via tiie flux and the bonding metal layer 
13 to bond the IC chip 1 to the electrode 5 as shown in 
Rg. 10R 

[0068] If a metal that melts at a relatively low temper- 
ature of not neater than 300''C is used as the bump 3, 
then the bonding metal layer 13 is, of course, not 
required to t>e provkied on the drcuit board 4. If the dr- 
cuit board skie \& heated, then the temperature of the 
bonding head 8 can t>e forther lowered. 
[0069] It is a matter of course that the tiiermosetting 
adhesive or tfie anisotropk: conductive film sheet 10 
may be employed in place of the thermos^'ng resin 
sheet 6 in the present emtxxiiment. dmilarty to the 
aforementioned embodiment. 
[0070] A mounting mettiod and apparatus according 
to a fifth embodiment of the present invention will 
described witti reference to Rgs. IIAthroughllG. This 
fifth emtxxiiment is a mounting mettiod and apparatus 
that does not executes the leveling at all regardless of 
whether simultaneous or not 
[0071] As shown in Rg. 1 1E and 1 1 F, protruding elec- 
trodes (txjmps) 3 are preparataily formed on the elec- 
trodes 2 of the ICchipl by means of a wire bonder (not 
shown) when mounting the IC chip 1 on the drcuit board 
4. As shown in Rgs. HAand 118, tiirough hdes ISttiat 
penetrate in a direction (direction of thk;kness of the 
resin sheet 6) in whk:h ttie bumps 3 and the electrodes 
5 of the drcuit board 4 are brought in contact with each 
ottier and made conductive in the positions correspond- 
ing to the bumps 3 and tiie electrodes 5 of the drcuit 
board 4 are formed through th thermosetting resin 
sh et6. Then, as shown in Rgs. 11c and 11 D, conduc- 
tive partides 14 constructed of, for example, resin balls 
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whose surlaces are plated with gold; or nickel particles; 
or corxiuctive particles made of silver, silver-palladium, 
or gold; or a conductive paste; or particles comprised of 
gold balls formed in paste form are embedded in the 
through holes 15 by printing, pressing-in by a squee- 5 
g e, r the like, forming a thermosetting resin sheet 66 
having an electrical oorxiuctivity. The thus-formed resin 
sheet 66 is stuck to the electrodes 5 of the circuit board 
4 through positional alignment as shown in Rg& 1 1 E 
arxJ 1 1F. When the conductive particles 14 in the paste w 
form are used, t>y inaeasing the viscosity of the paste 
than the viscosity when the thermosetting adhesive of 
the thermosetting resin sheet 66 is bonded, the paste 
becomes hard to be pushed and ftown by the resin of 
the tiiermosetting resin sheet 66 when the IC chip 1 is 75 
pressed, to a further advantage. Next, as shown in Figs. 
1 1 E and 11 F, the bumps 3 of the IC chip 1 are aligned in 
position wrtii the electrodes 5 of the drcuit board 4, arxl 
the IC chip 1 is pressed agairrst the drcuit board 4 by 
the heated bonding head 8 to harden the thermosetting 20 
resin in the thermosetting resin sheet 66 interposed 
between ttie IC chip 1 and the drcuit tx>ard 4 while 
simultaneously performing the leveling of the txjmps 3 
and the warp correction of the board 4, so that as shown 
in Rg. 1 1G, the IC chip 1 is bonded to the drcuit tx>ard 2s 
4 by the hardened resin 66s. If the drcuit board side is 
heated, the temperature of the bonding head 8 can be 
further lowered. 

[0072] A mounting method and apparatus according 
to a sixth embodiment of the present inverrtion will be 30 
desaibed next witii reference to Figs. 12A tiirough 12H. 
This sixth embodiment is a nrxHinting method and appa- 
ratus that does not execute the leveling at all regardless 
of whether simultaneous or not. 

[0073] In Rg. 12A, holes 15 are formed through the as 
therrTK>setting resin sheet 66 in tiie positions corre- 
sponcfingtothe electrodes 5 of ttie drcuit board 4 in the 
direction of conduction to the electrode 5 of the drcuit 
board 4 with interposition of the thermosetting resin 
sheet 66, and as shown in Rg. 12B, conductive parti- 40 
cles 16 are inserted in the holes 15. This corxiuctive 
partide 16 preferably has a partide diameter of a size 
that is at least greater than the thickness tpc (see Rg. 
12H) of a passivation film la to cover the electrode 2 of 
the IC chip 1 and smaller than ttie thickness te (see Rg. 4s 
1 2C) of the electrode 5 of ttie board 4 arxi preferably be 
provided by a conductive particle 1 6 obtained by plating 
the surfoce of a resin ball 16a with goki as shown in Rg. 
12F; or a conductive partk;le 17 obtained by plating the 
surface of a nickel partide 1 7a witii goki 1 7b as shown so 
in Rg. 12E; or a conductive partide 18 construded of 
silver, silver-palladium, or gold itself as shown in Rg. 
1 2G; or a conductive paste; or a partide comprised of a 
gold ball. Next as shown in Rg. 1 2C. the electrodes 2 of 
the IC chip 1 are stuck to the electrodes 5 of the drcuit ss 
board 4 tiirough positional alignment, and thereafter tiie 
electrodes 2 of ttie IC chip 1 are aligned in position witti 
the electrodes 5 of tiie circuit board 4. Similarly to the 



aforementioned embodiment, the IC chip 1 is pressed 
against the drcuit board 4 t)y the heated borxting head 
8 witti ultrasonic wave vibrations applied to the IC chip 1 
from an ultrasonic wave vibration generator connected 
to ttie head 8 via the head 8, by which the Al electrodes 
2 of the IC chip 1 and the electrodes 5 of ttie drcuit 
t)oard 4 are bonded together via the metal on ttie sur- 
face of the conductive partide 16. At the same time, the 
themrv>setting resin sheet 66 interposed t>etween the IC 
chip1 and the drcuit tx>ard 4 is hardened to tx)nd the IC 
chip 1 and the drcuit board 4 together by the hardened 
resin 66s as shown in Rg. 12D. The surface of the elec- 
trode 5 of the drcuit board 4 is preferably plated with 
goki. If the drcuit board side is heated, tiie temperature 
of the bonding head 8 can t>e further lowered. In this 
case, the ultrasonic wave can break the oxkle of the Al 
fOm on ttie pads of the IC chip 1 so as to expose pure Al. 
The temperature in the bonding stage can t>e lowered 
and Au-AI alloying can also t>e promoted. It is to be 
noted that ttie thermosetting adhesive or the anisotropic 
conductive film 10 can t>e used in place of the thermo- 
setting resin sheet in the atx3ve embodiment, similarly 
to the foregoing enfoodiments. 
[0074] A nrKMjnting m^od and apparatus according 
to a seventti embodiment of the present invention will be 
described next with reference to Rgs. 1 5A through 1 5H. 
This seventti embocfiment is a mounting method and 
apparatus that executes leveling simultaneously witii 
bonding. 

[Q075] The burrps 3 formed on the electrodes 2 of the 
IC chip 1 shown in Fig. 15A cire dipped in a conductive 
paste 100 in a conductive paste vessel 101 with the IC 
chip 1 held by the tool 8 as shown in Rg. 15B. the con- 
ductive paste 100 is made to adh&e to ttie bumps 3 as 
shown in Rg. 15C. Sut>sequentty, as shewn in Rg. 15C, 
the conductive paste 100 is heated by the built-in heater 
8a and hard^ied as shown in Rg. 15C, by which easier 
penetration through the thermosetting resin sheet 6 or 
the thermosetting adhesive 6b can be achieved in ttie 
next process. TTiat is, this conductive paste 100 func- 
tions as part of the bumps 3. Subsequentty, the IC chip 
1 is pressed against the drcuit tx>ard 4 as shown in Rg. 
1 5E so that ttie bumps 3 are brought in contact with the 
electrodes 5 of the drcuit t>oard 4 on which the thermo- 
setting resin sheet 6 shown in Rg. 15D is placed or the 
electrodes 5 of the drcuit board 4 on which the thermo- 
setting adhesive 6b shown in Rg. 15G is placed. Con- 
sequentiy. as shewn in Rg. 15F, the bumps 3 and the 
electrodes 5 are electrically connected to each ottier via 
the corxiuctive paste 100, or according to drcum- 
stances, the burrps 3 are electrically directfy connected 
to tfie electrodes 5. By thus interposing the conductive 
paste 100, the bumps 3 that are unevenly levied can 
t>e connected to the electrodes 5. In this stage, the warp 
correction of the t)oard 4 can be simultaneously 
achieved when bonding ttie IC chip 1 to the drcuit board 
4 with pressure by the heated bonding head 8, similarly 
to the foregoing embodiment. The conductive paste 1 00 
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can be F>rc3vided by a variety of types as described here- 
inabove. 

[0076] In the aforementioned various embodiments, 
the thenTK>setting adhesive can be used in place of the 
thermosetting resin sheet The anisotropic conductive s 
film 10 can also be used in plac of the thermosetting 
adhesive. In this case, if nickel particles plated with gold 
are further used as the conductive particles included in 
the anisotropic conductive film 10, then the value of the 
connection resistance between the tximp 3 and the io 
electrode 5 can be further lowered, to a further advan- 
tage. 

[0077] According to the present invention, a numt>er of 
processes that have conventional t>een necessary for 
bonding an electronic component such as an IC chip is 
and a circuit board together can be eliminated, by which 
the productivity is remarkably improved. In the case 
where a thermosetting resin sheet or a thermosetting 
adhesive having no conductive particle is used as the 
bonding material, an IC chip mounting method that is 20 
less expensive than the method described in connec- 
tion with the second prior art example can be provided. 
[0078] The following effects can also be produced. 

(1 ) Bump formation 2s 

[0079] According to the method for forming the bump 
with plating (third prk>r art example), the semkx>nductor 
manufacturers are required to peribrm spedal bump for- 
mation processes, meaning that only the linrnted manu- 30 
facturers can achieve the bump formation. However, 
according to the method of the present inverrtion, gen- 
eral IC chips for general-purpose wire-borxiing can t>e 
used with the wire bonder, and th^ can fedlitate the 
obtainment of IC chips. 35 
[0080] In comparison with the method of the first prk>r 
art example, the bunrp leveling for stabilizing the 
amount of transfer of the adhesive in an unstable trans- 
fer process for transferring a conductive adhesive can 
t>e eliminated, and this can obviate the need for tfie lev- 40 
eling device for such a levying process. 
[0081] According to the method of the fifth embodi- 
ment of the present invention, the bump formation on 
the IC chip can be eliminated, and this enat)les the pro- 
vision of a mounting method that is simpler and inex- 45 
pensive and has high productivity 

(2) Bonding of IC chip to circuit board 

[0082] According to the method of the second prior art so 
example, the connectfon resistance has depended on 
the number of corxJuctive particles existing t>etween the 
bumps and the electrodes of the circuit tx>ard. However, 
according to the present invention, the electronic conv 
ponent is bonded by being pressed against the elec- 55 
trodes of the circuit board with a load greater than that 
of the first and second prior art examples without per- 
forming the leveling in the leveling process that serves 



as an independent process. Therefore, the connection 
resistance value does not deperxl on the number of 
interposed particles, so that the connection resistarx; 
value can be stably obtained. 

[0083] The bump leveling is executed simultaneously 
with th bonding, arxi therefore, no independent lev- 
eling process is necessary. Furthemrx>re, the warp or 
undulatfon of the circuit board are deformed during 
txxiding so as to execute the bonding tfirough correc- 
tion, or the warp or urxiulation of the circuit board are 
deformed during bonding so as to execute the bonding 
through correction without requiring the bump leveling 
by deforming the conductive paste during bonding 
through the hardening of the conductive paste that has 
applied to the bumps. Therefore, the method is tolerant 
to the mrp and undulation. It has been required to uni- 
form the board and the burrps with high accuracy as 
exemplified by 10 ^m^C (meaning that a thickness and 
warp dimensfonal accuracy of 10 is required per IC 
chip) of the first prior art example, 2 |im/IC of the secorxj 
prior art example and 1 ^m/lC (bimip height variation of 
not larger than ±1 )xm) of the third prior art example. 
Therefore, in practice, a glass board is used as repre- 
sented by LCD. However, according to the method of 
the present invention, the resin board, flexible board, 
multilayer ceramic board, and the like can be employed 
as descrit>ed in connection with the aforementioned 
embodiments, and this enables the provision of a low- 
cost general-purpose IC chip nrxxinting method. 
[0084] Furthermore, there is no need for providing the 
&x;apsulatfon resin (underfill coat) beneath the IC chip 
after the bonding of the IC chip to the circuit board with 
a conductive adhesive tfiat has k>een necessary for the 
first prior art exarrple. and this enables the reduction of 
theprocesSw 

[0085] The holes 15 formed through the thernrK>setting 
resin sheet 66 is preferat)ly formed in either the posi- 
tions of the electrodes 2 of the IC chf> 1 or the bumps 3 
orthepositfonsofthe electrodes 5 of the circuit board 4. 
For exarrple. if the numt>er of the electrodes 5 of the cir- 
cuit board 4 is greater than the nunrfoer of the electrodes 
2 of the ICchip 1. then it is proper to form the holes 15 
corresponding to the nurTt>er necessary for the bonding 
of the electrodes 2 of the IC chip 1, i.e.. the positions 
and number of the electrodes 2 of the IC chip 1 . 
[9086] As described above, the present invention can 
provide the method and apparatus for bonding an IC 
chip and a drcuit board together, which has a productiv- 
ity superior to and less expensive than any one of the 
bonding methods of the bonding methods that have 
conventional existed. 

[0087] The entire disclosure of Japanese Patent Appli- 
cation No. 8-350738 filed on December 27. 1996, 
including specification, daims. drawings, and summary 
are incorpaated herein try reference in its entirety 
[0088] Although the present invention has been fully 
described in connection with the preferred embodi- 
ments thereof with reference to the accompanying 
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drawinc^, rt ts to be noted that various changes and 
modifications are apparent to those skilled In the art 
Such changes and modifications are to t>e understood 
as included within the scope of the present invention as 
defined by the appended claims unless they depart § 
therefrom. 

Claims 

1. An electronic component mounting method conrv io 
prising: 

aligning In position electrodes (5) of a circuit 
board (4) with bumps (3) formed t>y wire-bond- 
ing on electrodes (2) of an electronic compo- is 
nent (1) with interposition of an insulative 
thermosetting resin (6. 6b) that includes no 
conductive particle: and 
hardening with heat the thermosetting resin 
interposed t>etween the electronic component 20 
and the circuit board while correcting warp of 
the board by pressurizing the electronic com- 
ponent against the circuit tx>ard with a pressure 
force of not smaller than 20 gf per bump^ 
thereby tx)nding the electronic component and 2s 
the circuit board together for electrical connec- 
tion t>etween txsth the electrodes thereof. 

2. An electronic component mounting method as 
claimed in daim 1 , wherein 30 

the positional alignment is executed by aligning 
in position the electrodes (5) of the circuit board 
(4) with the bumps (3) famed by wire-bofKling 
on the electrodes (2) of the electronic compo- 3S 
nent (1) with Interposition of tfie thermosetting 
resin (6, 6b) without performing leveling, and 
the bonding is executed by fiardening with the 
heat the thermosetting resin interposed 
between the electronic component and the dr- 40 
cult board while simultaneously performing lev- 
eling of the bumps and correction of the warp of 
the board by pressurizing the electronic com- 
ponent against the drcuit tx>ard with the pres- 
sure force of not smaller than 20 gf per bump, 45 
thereby bonding the electronic corrponent and 
the drcuit board together for electrical connec- 
tion t>etween both the electrodes thereof. 

3. An electronic component mounting method as so 
daimed in daim 1 or 2, wherein 

the therrTX)setting resin Is a thernx)setting resin 
sheet (10) having an anisotropic conductive 
film. 55 

4. An electronic conponent mounting method as 
daimed In daim 1, wherein 



the positional alignment is executed after a 
solid thermosetting resin sheet (6) having a 
shape dimension smaller than an outside 
dimension (OL) of connection between the 
electrodes (2) of the electronic component (1) 
is stuck as the thermosetting resin to the drcuit 
board (4) before the positional alignment, arxi 
the bonding Is executed by hardening with the 
heat the thermosetting resin sheet interposed 
t>etween the electronic corrponent arxl the cir- 
cuit tx>ard while simultaneously performing the 
correctfon of the warp of the drcuit board by 
pressurizir)g the electronic component against 
the drcuit board with the heat applied to the 
thermosetting resin sheet (6), thereby bonding 
the electrons compon^ and the drcuit board 
together. 

5. An electronfo component mounting method as 
daimed in daim 1, wherein 

a conductive adhesive (11) is transferred onto 
the bumps (3) of the electrodes (2) of the elec- 
tronic component (1) t>ef6re the positional 
alignment 

the positional alignment of the bumps with the 
electrodes (5) of the drcuit board Is executed 
after a solid thernK>S6tting resin sheet (6) hav- 
ing a shape dimension smaller than an outskje 
dimension of connection t>etween the elec- 
trodes of the electronk; corrponent is stuck as 
the thernfK>setting resin to the drcuit tx>ard (4) 
before the positfonal alignment and 
the bonding is executed by hardening with the 
heat the thermosetting resin sheet interposed 
between the electronfo component arxJ the dr- 
cuit board while simultaneously performing the 
correction of the warp of the drcuit board by 
pressurizing the electronk; conponent against 
the drcuit tx>ard with the heat applied to the 
thermosetting resin sheet (6), thereby bonding 
the electronk: component arxi the drcuit board 
together. 

6. An electronk; component nwunting method as 
daimed In daim 1, wherein 

the positional alignment of the bumps (3) of the 
electrodes (2) of the electronic conponerrt (1) 
with the electrodes (5) of the drcuit board Is 
executed after a soiki thermosetting resin 
sheet (6) whose one surface or both surfaces 
are provkied with a flux layer (12) is stuck as 
the thermosetting resin to the drcuit board (4), 
and 

the bonding Is executed by hardening the ther- 
mosetting resin sheet Interposed between the 
electronk; component and the drcuit board 
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while simultaneously performing the correction 
of the warp of th circuit board t>y pressurizing 
the electronic component against the circuit 
board by a heated head (8). thereby bonding 
th lectronic component and the circuit board 5 
together as a consequence of the borxfing of 
the bumps to the electrodes of the circuit board 
due to adhesion of a flux component of the flux 
layer to the bumps occurring when the bumps 
break tfirough the resin sheet. w 

An electronic componertt mounting method as 
claimed in claim 1 . wherein 

the positional alignmerrt of the bumps of the is 
electronic component with the electrodes of the 
circuit board is executed after a solid thenmo- 
setting resin sheet (66) where particles (14) 
comprised of: resin t>alls wtiose surfaces are 
plated with gold: or nickel partides; or corxiuc- 20 
tive particles made of silver, silver-palladium, or 
goM; or a corxiuctive paste; or gold k>alls are 
emt>edded in a direction in which the bumps 
and the electrodes of the circuit txxard are 
made mutually electrically continuous Inside 25 
holes (15) fbnmed in positions con-esponding to 
either the bumps (3) of the electrodes (2) of the 
electronic component (1) or the electrodes (5) 
of the circuit board (4) t>efore the positional 
alignment is stuck as the thermosetting resin to 30 
the electrode of the circuit board through posi- 
tional alignment, and 

the bonding is executed t>y hardening with the 
heat the themrx>setting resin sheet interposed 
between the electronic component arxi tfie dr- as 
curt tx>ard while performing the correction of 
the warp of the drcurt board by pressurizing the 
electronic component against the drcuit board 
with the heat applied to the thermosetting resin 
sheet (6). 4o 

An electronic component mounting method as 
daimed in daim 1 , wherein 

the positional alignment of the electrodes of the 45 
electronic corrponent with the electrodes of the 
drcurt board is executed after a solid thermo- 
setting resin sheet (66) where partides (16) 
each of which has a size that is greater than a 
thickness (tp^) of a passivation film (la) to be so 
coated on at least the electrodes (2) of the 
electronic component and smaller than a thick- 
ness (tpcfa) of one of tiie electrodes of the drcurt 
board and each of which is comprised of: resin 
balls whose surlaces are plated with goU; or ss 
nickel partides; or conductive particles made 
of silver, silver-palladium, or gold; or a conckjc- 
tive paste: or gold t>alls are embedded inside 



holes (15) formed in positions conresponding to 
either the electrodes (2) of the electronic com- 
ponent or the electrodes (5) of the drcuit tx>ard 
in a direction in which the particles (16) ar 
interposed between the electrode of the elec- 
tronic component arxJ the drcuit lectrode of 
the circuit board and in which the electrodes 
are made mutually electrically continuous 
t>ef6re the positional alignment is stuck as the 
thenTX}setting resin to the electrode of the dr- 
cuit board through positional alignment when 
mounting the electronic component (1) on the 
drcuit board (4), and 

the boncfing is executed by hardening with the 
heat the tiiermosetting resin sheet interposed 
between the electronic component and tiie dr- 
curt board while pressurizing the electronic 
component against the drcuit board witii the 
heat applied to the thernfK>setting resin sheet 
(6) and wrtii ultrasonic vibrations applied to the 
electronic component. 

9. An electronic component mounting method as 
daimed in claim 3, wherein 

the conductive partides induded in the aniso- 
tropic conductive film (10) are nickel partides 
plated with gold. 

10. An electronic component mounting method as 
daimed in any one of daims 1 tinrough 9, wherein 

the thernrK>setting resin is provided by the ther- 
mosetting resin sheet (6). 

11. An electronic component nrK>unting mettxxi as 
daimed in daim 10, wherein 

the thermosetting resin sheet (6) has a thick- 
ness greater than a gap between an active sur- 
face of the electronic component and a surface 
which t>elongs to the drcuit tx>ard and on which 
the electrodes (5) ttiereof are formed after the 
bonding. 

12. An electronic component nnounting method as 
daimed in daim 1 or 2, wtierein 

the thermosetting resin is provKled by the ther- 
mosetting adhesive (6b). 

13. An electronic corrponent mounting apparatus com- 
prising: 

a positional alignment device for aligning in 
position electrodes (5) of a drcuit board (4) with 
bumps (3) formed by wire-tx)nding on elec- 
trodes (2) of an electr nic component (1) wrtii 
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interposition of an insdative thennosetting 
resin (6, 6b) that includes no conductive parti- 
cle; 

a heating devic (8a) for heating the thermo- 
setting resin (6. 6b); and 5 
a bonding device for hardening with heat th 
thernfK)setting resin interposed between the 
electronic conrponent and the circuit board 
while correcting warp of the board by pressuriz- 
ing the electronic component against the circuit io 
tx)ard with a pressure force of not smalls than 
20 gf per bump with the heat applied to the 
theroKisetting resin (6, 6b) from the heating 
device, thereby bonding the electronic compo- 
nent and the drcuit board together for electrical 75 
connection between txyth the electrodes 
thereof. 



14. An electronic component mounting apparatus as 
claimed in daim 13, wherein 



16. An electronic component mounting apparatus as 
claimed in daim 13. wherein 
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the positional alignment device is to align in 
position the electrodes (5) of the drcurt board 
(4) with the bumps (3) formed by wire-borKtirrg 
on the electrodes (2) of the electronic oompo- 25 
nent (1) with interposition of the thermosetting 
resin (6. 6b) without performing leveling, and 
the bonding device hardens with the heat the 
thermosetting resin interposed between the 
electronic corrponent and the drcurt tx>ard 30 
while simultaneously performing leveling of the 
bumps and correction of the warp of the board 
by pressurizing the electronic conponent 
against the drcuit board with the pressure force 
of not smaller tfian 20 gf per bump with the heat 35 
applied to tiie thermosetting resin (6. 6b) from 
the heating device, thereby borxling the elec- 
tronic component and the drcuit board together 
for electrical connection t>etween both the elec- 
trodes thereof. 40 

15. An electronic conponent mounting apparatus as 
daimed in daim 13 or 14. wherein 

the thernx)setting resin is a thermosetting resin 45 
sheet (10) having an anisotropic conductive 
film. 
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the positional alignment device sticks a solid 
thermosetting resin sheet (6) having a shape 
dimension smaller tiian an outside dimension 
(OL) of connection between the electrodes (2) 55 
of the electronic component (1) as the thermo- 
setting resin to the circuit board (4), and there- 
after executes positional alignment of the 



bunps (3) of the electrodes of the electronic 
component with the electrodes (5) of the drcuit 
tx>ard, arvJ 

the bonding device hardens witii the heat tiie 
themfK>setting resin sheet interposed between 
the electronic component and the drcuit board 
while simultaneously performing the correction 
of the warp of the drcuit board by pressurizing 
the electronic component against the drcuit 
board with the heat applied to the tiiermoset- 
ting resin sheet (6). thereby bonding the elec- 
tronic component and the drcurt board 
together. 

17. An electronic component mounting apparatus as 
daimed in daim 13. wherein 

a conductive adhesive (11) is transferred onto 
the bumps (3) of the electrodes (2) of the elec- 
tronic comporient (1) t>efore the positional 
alignmem. 

the positional alignment of the bumps with the 
electrodes (6) of the drcuit board is executed 
after a solid thernfK>setting resin sheet (6) hav- 
ing a shape dimension smaller tfian an outside 
dimension of connection between the elec- 
trodes of the electronic conrponent is stuck as 
the theriTv>setting resin to the drcuit board (4) 
before the positional alignment and 
the bonding is executed by hardening with the 
heat the thernK}setting resin sheet interposed 
t}etween the electronic corrponent and the dr- 
cuit board while simultaneously performing the 
correction of the warp of the drcuit tx>ard tiy 
pressurizing ttie electronic component against 
the drcuit board with the heat applied to the 
themx)set&ng resin sheet (6). thereby bonding 
the electronic corrponent arxl tiie drcurt board 
together. 

1& An electronic component mounting apparatus as 
daimed in claim 13. wherein 

the positional alignment device sticks a solid 
therrTK>5etting resin sheet (6) whose one sur- 
face or both surfaces are provided with a flux 
layer (12) as the thenTK)setting resin to the dr- 
cuit tx3ard (4). and thereafter executes the posi- 
tional alignment of the burrps (3) of the 
electrodes (2) of the electronic corrponent (1) 
with the electrodes (5) of the drcurt board, and 
the positional alignment hardens the thermo- 
setting resin sheet interposed between the 
electronic component and the drcuit k>oard 
while simultaneousty performing tfie correction 
of the warp of the drcuit board by pressurizing 
the electronic corrponent against the drcuit 
board by a heated head (8). thereby bonding 
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the electronic component and the circuit lx>ard 
together as a consequence of the bonding of 
the bumps to the electrodes of the circuit tx>ard 
due to adhesion of a flux componerrt of the flux 
layer to the bumps occurring when the bumps 5 
break through the resin sheet. 

19. An electronic component mounting apparatus as 
claimed in claim 13. wherein 

10 

the positional alignment device sticks a solid 
thermosetting resin sheet (66) where particles 

(14) comprised of: resin t>alls whose surfaces 
are plated with gold; or nickel particles; or con- 
ductive particles made of silver, silver-palla- is 
dium, or goki; or a conductive paste; or gold 
tjalls are embedded in a direction in whrch the 
bumps and the electrodes of the drcuit board 
are made mutually electrically continuous 
inside holes (15) formed in positions oorre- 20 
sporxJing to either the bumps (3) of the elec- 
trodes (2) of the electronic compor>ent (1) or 
the electrodes (5) of the circuit board (4), to the 
electrodes of the circuit board throu^ posi- 
tional alignment as the thermosetting resin. 25 
and thereafter executes the positional align- 
ment of the bumps of the electronic component 
with the electrodes of the circuit board, and 

the bonding device hardens with the heat the 
thermosetting resin sheet Interposed between 30 
the electronic component and the circuit board 
while performing the correction of the warp of 
the circuit board by pressurizing the electronic 
conponent against the circuit board with the 
heat applied to the thermosetting resin sheet 35 
(6) so as to achieve the bonding. 

20. An electronic component mounting apparatus as 
claimed in daim 13. wherein 

40 

the positional alignment device sticks a solkJ 
tiiermosetting resin sheet (66) where particles 
(16) each of whrch has a size that is greater 
than a thickness (tp^) of a passivation film (la) 
to be coated on at least the electrodes (2) of 45 
tiie electronic coirponent and smaller than a 
thickness (tpcb) of one of the electrodes of the 
circuit board and are comprised of: resin balls 
whose surfaces are plated with goki; or nickel 
particles; or conductive partrcles made of sil- so 
ver. silver-palladium, or gok); or a conductive 
paste; or goki balls are embedded inskie holes 

(1 5) formed in positions corresponding to either 
the electrodes (2) of the electronic component 

or tfie electrodes (5) of the circuit board in a ss 
directi n in which the particles (16) are inter- 
posed between the electrodes of the electronic 
component arxi the circuit electrodes of the cir- 



cuit board and in which the electrodes are 
made mutually electrically continuous, to the 
electrodes of the circuit board through posi- 
tional alignment as the thernx)setting resin 
when nfK>unting the electronic component (1) 
on the circuit tx>ard (4). and thereafter executes 
the positional alignment of the electrodes of the 
electronic component with the electrodes of the 
circuit board, and 

the tx>rKfing device hardens witii the heat tiie 
thennrK>setting resin sheet interposed between 
the electroruc component and the circuit board 
while pressurizing the electrons component 
against the circuit board with the heat applied 
to the thernrx>setting resin sheet (6) and witii 
ultrasonic vbrations applied to the electronic 
corrponent so as to achieve the bonding. 

21. An electronic component nrxMinting apparatus as 
claimed in daim 15, wherein 

the conductive partides induded in tiie aniso- 
tropic conductive film (10) are nktel partides 
plated with goki. 

22. An electronic component nfXHjnting apparatus as 
daimed in any one of claims 13 tfirough 21, 
wherein 

the thermosetting resin is provkied by the ther- 
mosetting resin she^ (6). 

23. An electronic component mounting apparatus as 
daimed in daim 22. wherein 

the thermosetting resin sheet (6) has a thick- 
ness greater than a gap t>etween an active sur- 
face of the ^ectronk; component and a surface 
which t>ek>ngs to ttie drcuit tx>ard and on which 
the electrodes (5) are formed after the bonding. 

24. An electronic component mounting apparatus as 
daimed in daim 13 or 14, wherein 

the thernx>setting resin is provkied by the ther- 
mosetting adhesive (6b). 

25. An electronic conrponerrt nxHjnting apparatus as 
daimed in any one of claims 12 through 14. 
wherein 

the positional alignment device and the bond- 
ing device are constructed of one de^e. 

26. An electronic component nrxHinting metfiod as 
daimed in any one of claims 1 through 12, wherein 

a conductive paste (100) is applied to tiie 
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bumps after the positional alignment and 
before the bonding, and thereafter the conduc- 
tive paste is hardened to function as part of the 
bunrp, making the hardened oorxiuctive past 
break through the thermosetting resin during 5 
the bonding for the electrical connection 
between the conductive paste arKi the elec- 
trode of the circuit board. 

27. An electronic component mounting apparatus as w 
claimed in any one of claims 13 through 25, 
wherein 

a conductive paste (100) is applied to the 
bumps after the positional alignment arvi is 
before the bonding, and thereafter the conduc- 
tive paste is hardened to function as part of the 
bump, making the hardened conductive paste 
break through the thermosetting resin during 
the bonding for the electrical connection 20 
between the conductive paste and the elec- 
trode of the circuit board. 

28. An electronic component mounting metfKXI as 
claimed in any one of claims 1 through 9 or 11, 2s 
wherein 

the thenTK>S6tting resin sheet is arranged on a 
side of the drcuit board. 

30 

29. An electronic corrponent nxHjnting method as 
claimed in any one of claims 1 through 9 or 11, 
wherein 

the thermosetting resin sheet is arranged on a 35 
side of the electronic component. 

30. An electronic corrponent mounting apparatus as 
claimed in any one of claims 13 through 21 or 23, 
wherein 40 

the thenmosetting resin sheet is arranged on a 
side of the circuit board. 

31. An electronic conponent mounting apparatus as 4S 
claimed in any one of claims 13 through 21 or 23, 
wherein 

the thermosetting resin sheet is arranged on a 
side of the electronic component. so 
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